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(54) UNIT AND METHOD FOR COLOR IMAGE SIGNAL PROCESSING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the color image 
signal processing unit and the color image signal 
processing method in which a color image realizing color 
reproduction with fidelity to a color reproduction request 
of the user is easily obtained. 

SOLUTION: A color patch color reproduction operation 
input means 101 displays a plurality of color patches on 
a color patch contrast display means 106, a color within 
a desired color reproduction range is displayed and 
designated in the corresponding image output means 
105, a parameter-setting means 102 is used to set a 
parameter used for the conversion of the color 
reproduction processing means 104, based on the 
designation information by the color patch color 
reproduction operation input means 101, and the color 
reproduction processing means 104 is used to use a 
setting parameter by the parameter-setting means 102, 
to convert a color space range of a color image signal 
received by the image input means 103, and the image is 
outputted from the image output means 105. 
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0031 First, the processing in which a plurality of color patches are displayed on a 
color patch comparison displaying unit 106 and desirable colors of an image output unit 
105 within a color reproduction range corresponding to each of the color patches are 
displayed by a color patch color reproducing operation input unit 101 to specify them, 
which is performed in a first step S201 will be illustrated. 

0032 Fig. 3 is an illustration diagram illustrating specification of desirable colors 
within the color reproduction range corresponding to each of a plurality of color patches 
that is performed in a monitor 301 (a color patch comparison displaying unit 106). In a 
condition that a plurality of color patches 311 are displayed, a user specifies desirable 
colors to reproduce corresponding to the color patches so that the specification operation 
is performed. 

0033 In other words, first, the original sequencing color patches 311 are displayed on 
the monitor 301. Next, seeing the original sequencing color patches 311 being 
displayed, brightness value and chroma value of the colors of patches 312 placed next to 
the original sequencing color patches 311 is specified by using a color adjustment switch 
321 by hand so that the colors on a gamut borderline (color patcheB after gamut 
compression) that are the closest to the original colors can be obtained. Additionally, 
patches can be independently specified one by one, so a user can try a color matching 
taking color correspondence and color sequentiality of each patch into consideration. 

0034 Here, the colors of the plurality of color patches to be standard have a problem 
in the method to reproduce, In this illustration, they are not included in the color 
reproduction range of the image output unit 105. The same number of color patches 
that are displayed next to the standard patches are configured to make it possible to 
alter the colors of their patches that are included within the color reproduction range by 
being operated. In this illustration, color operation is performed on the basis of an 
operation of a bar for providing value of chroma, brightness, and color phase. 
Therefore, a user specifies a color after reproducing a color of the standard color patch 
for each of the color patches in these operations. 

0036 Next, the processing in a second step S202 for setting a parameter used for 
converting a color reproduction processing unit 104 on the basis of specification 
information according to the color patch color reproducing operation input unit 101, 
which is performed by a parameter setting unit 102 will be illustrated. Fig. 4 is a 
flowchart illustrating a processing for calculating a parameter to be used for a color 
reproduction processing according to the specification result, on the basis of statistic 
calculation. 

0036 First, using the specification result of the color reproduction in the first step 
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S201, a correlation between brightness of the original color and brightness of the 
reproduced color that was specified is figured out. Here, the correlation is described in 
a single regression expression. 

0037 Next, a relational expression that was given from the single regression 
expression is directly replaced with a color reproduction expression (L2=AxLl+B) to 
perform a color reproduction. In other words, in this color reproduction expression, 
parameters A and B are determined to ensure that the given color reproduction becomes 
statically close to the color reproduction given by the operation in step 1 S201, 

0038 When (LI [l], L2 [2]), (LI [2], L2 [2]), (LI [i], L2 [i]), (Ll [N], L2 [N]) is 
given from the specification in the first step S201, the parameters A and B are 
determined as follows, Regarding (Ll [i], L2 [i]), Ll [i] refers to brightness value of a 
color of an i l, » color patch that was regarded to be standard and L2 [i] refers to 
brightness value of a color specified as a color to reproduce for the i fch standard color 
patch. 

0039 First, in step S401, according to the specification in the first step S201 (Ll [l], 
L2 [1]), (Ll [2], L2 [2]), •» (Ll [i], L2 [i]), • ••, (Ll [N], L2 [N]) is obtained. 

0040 Next, in step S402, <Ll>=SLl[i]/N is calculated, and also, in step S403, 
<L2>=SL2[i]/N is calculated. In this case, E is summation when the numbers from 1 to 
N are place in Y. For example, SLl[i]=Ll[l]+Ll[2]+- -+Ll[i]+Ll[i+l]+ »-+Ll[N]. 
This rule remains hereinafter, 

0041 Further, in steps S304 and S405, S<L1, L2> and S<L1, Ll> are calculated in 
the following expression. 

S<L1, L2>= (ELI [i] x L2 li] -Nx<Ll>x<L2>) / (N-l) 
S<L1, Ll>= (ELI [i] x Ll [i] -Nx<Ll>x<Ll>) / (N-l) 

0042 Then, in step S406, the parameter A as a ratio between S<L1, L2> and S<L1, 
Ll> is calculated, and in step S407, the parameter B (-<L2>-Ax<Ll>) is calculated in 
the color reproduction expression, 

0043 On the basis of the parameters A and B as were calculated in the above, the 
brightness value L2 after the gamut compression is calculated, according to brightness 
value Ll of the original color, in a computation expression L2=A x Ll+B, Chroma 
value is also given in C2=f (L2, H2). In this case, a function T is a function for 
calculating chroma on a gamut border of the color, when brightness value and color 
value is given on the gamut border. In addition, regarding color value, H2 is equal to 
Hi so that the same value as the color value Ml of the original color is given. 

0044 Next, processing in a third step S203, S204, and S205, for inputting a color 
image signal from an image input unit 103, and using a configuration parameter 
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according to the parameter setting unit 102 to convert a color reproduction range of the 
color image signal that was input from the image input unit 103 and output the color 
imago signal from the image output unit 105, which is performed by the color 
reproduction processing unit 104 will be illustrated. Fig. 5 is a flowchart illustrating a 
procedure of a color reproduction processing. In other words, using the parameters A 
and B figured out in the second step S202, a color reproduction processing is performed 
to the input color image signal. 

0045 First, in step S501, an original picture is input Next, in step S502, picture 
elements of the original picture are taken out sequentially, and the following processing 
for each of (lie picture elements (steps S504 through S507) is repeated. Additionally, in 
step S503, completion determination whether or not the processing for all of the picture 
elements have been finished is performed, and if the processing for all of the picture 
elements have been finished, a reproduction image is output in step 508, 

0046 In step S504, according to color conversion, brightness LI, chroma Cl, and 
color phase HI of the colors of the elements is calculated, Next, in step S505, the 
parameters A and B calculated in the second step S202 are adapted to the color 
reproduction expression L2=AxLl+B to figure out brightness of the colors after 
reproduction. In addition, in step S506, chroma C2 with the brightness L2 is 
calculated on a gamut border of the color HI . Further, in step S507, a color having the 
brightness L2, chroma C2, and color phase HI is converted to a color to be output 
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OS ifeSSS (L2=AXL 1 +B) tCS£$*Tfe 

A, B 

[0 0 3 8] $lXf-y^S2 0 l©Jg£KJ:t). 
(LI [1] , L2 [1] ) , (LI [2] , L2 [2] ) , 
-. (LI [i] , L2 [i] ) , -. (LI [N] , L2 
[N] ) 

£ft3„ CCU, (LI [i] . L2 [i] ) fCO^T. L 
l [i] a, S*Pi;tfciSBa)*7-/^y^feowaffi 
L2 [i] fi, aHii:L-fci#a0*7-/<y^ 

[0 0 3 9] ^TXT7yS4 0 1T*&, llXf'yy 
S20 lOfiSfciD, (LI [1] , L2 [1] ) , (L 
1 [2] , L2 [2] ) , (LI [i] , L2 [i] ) , 
-. (LI [N] , L2 [N] ) ttm* 

[0 0 4 0] *K^T'y^S 4 0 2tftt, <L1> = Z 
LI [i] /NfcfHSU SfcXry^S 4 0 3T?tt. < 
L2>=ZL2 [i] /N^H-StSo Ccf, Ztt. i 
Klfr&N*#*fcB*08fln?i&5. 0fl*lf, Z LI 

[i] =L1 [1] +L1 [2] +-+L1 [i] +L1 [i+ 
1] +-+L1 [N] T'&% 0 tXT, *Wm9lCt5^T® 

[0 0 4 1] MtCXr-y^S 3 0 4, S 4 0 5?tt. & 
*n j FnS<Ll. L2>, S < LI, Ll>£ 

ttwts. 

S<L1, L2>= (ZL1 [i] XL2 [i] -NX<L1 
>x<L2» / (N- 1) 

S < LI, Ll>= (ZL1 [i] XL1 [i] -NX<L1 
>x<Ll» / (N- 1) 

[00 4 2] ^-LT^T-y/S 4 0 6T*«. S < LI. 
L2>, S < LI, LlXDttfcl-T/^-^Atf, S 
fe7f»^S 4 0 7Ttt, &Hga.fc!V<7J<-*B 

(=<L2>-AX<L1» jb'tfS^nS. 

[0 0 4 3] W±0*$fcL-T**6tlfc/<7*-*A 
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StfBKg^t, hJE$giaa©IEgteL2ti, 7C 

OfeOlfittLl*^, tmatL2=AxLl+Bfc«fcD 
IWSft*. Sfc. &8<IttC2=f (L2, H2) X'4 
PiZnZo CCV, H&ffct, A*V-yh^W±T'^affi 

tfe5«s*ii-jit*H»T*«o jet, mmizm 
[0044] aisaffla^a i o 4 1 a off t>n 

5, B«X*¥Sl 0 3«fcO*7-B«M#%A*U 
10 /<7*-*R£#S 1 0 2 CJ:5R£/<7;«-**/fl^ 
T. H«Aa¥8l O3*DAaLfc*7-H«fl»0 

fiaiaieH*s»bT. Hfctaa^siosfr&atfrr 

5^3XT7^S 2 0 3, S 20 4, S 2 0 5OJ0SK 

7n-f-v-bT?&S„ BPS. g2Xf7 7'S 2 0 2f 
#fc6nfc/<5*--*ARtfB*fiefflLT. killfc* 

[0 0 4 5] ftfZry'fS 5 0 IT, UliSrA^t 
5 0 Xf77*S 5 0 2T?tt. £H<DBS%J6&$ 
20 OWU HilSKWTOjaa (XrvT'S 5 0 4fr£S 
5 0 7) §10IUt% ft. *r*y 7*S 5 0 3T«. 

£T0H*0i&8tf»7Lfc5, Xf-^S 5 0 8TS 

[0 0 4 6] Xf7/S 5 0 4-eti, feS£«E<fc9H* 
OfeOUJfiLl, »fiCl, feffiHl^itg-TSo #E. 
XryT'S 5 0 5?tt. £S2Xr-y 7"S 2 0 2T?IWL 
fc/*7*-*ARtfB£, SSSL2=AxLl+BK:a 
fflUT, -SSftOftOWfiLZ****. £fc. Xr7 
30 7°S 5 0 6T*«, fi«H10*"Vy h«|?±-eHBfiL2£ 
nr>PMCzmWt^o St. Xr>y7S 5 0 7T* 

[0 0 4 7] El±0±5K*£ffiW©*7-H«^^ 
a^HT'ti, *7-^yf-6||lJSffA*^ai 0 1 K 

(1) *7-isfflMsaofeaHiEH*S8i , r5*7-H 

So 

(2) *7-H«1t«©fe£HIEHfc£ft-r**7-ii 

«i#fflasB©*x^v>rxA^Rriii:4*o 

(3) KfTlB«tf'>*<, SSfcfl!ffl#0&B3ltelS* 
5 Set nfffi t tt 5 o 

[0 0 4 8] (Sffiffl 2 ) 06 tt*%ti0$ffi0!l 

2tff5*7-iiiMi#ffla»iioi»isiaT*«o 

[0 0 4 9] ISliacfc^T, *&Si0!0*7-BtWl^ 
50 fflaSIKi. fgfiiiffiJ l i:|51^©®^A^¥g6 0 3,6 
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HEffla?86 0 4. ®&&1j^m60 5, 

156 0 lRtf/<7^-*RS¥S6 0 2 OHIfiRlCftl A 

t, /<5*-*R£¥a6 o i ic&mfeznrc^y* 
~z\zm-3%, mmnfty-^v^t, wm^a 

0 7fc*fl*.T«WiSftTl^5. 

[oo5o] *mtffij©*7-iiflWi#saas io 

Hffi^J 1 E*lt5» 1 Xf'y^S 2 0 1 &tff& 
2Xry^S 2 02OfflJI%fT-3rc». ^7*-*fHB 

S*5KU *7-/<yf-fe||aj|^A*¥a6 0 If 

Ktt&*aii«ai*#a6 o 5 com* i^&nwmpi 20 

<D&mf$feL, /^^-*S£¥g6 0 2Ttt, IS 
7*-*«te#a6 0 2fc«J:!JK£Sfc»ilfK£Sftfc 

*7-B(M*0^iH«H*feB«*ia¥a6 0 4tc 
iosaai/r. H«ffi*¥a6 0 5^ew*-r5. 
[0051] mm, *mmm<Dti7-m\mm®m 

t^S. BP'S, H2Xr7^S 2 0 2T?tt*?nfc^7P« 30 
-*AfttfB£ffl^T#ttItF0£tH3U @ffi^<D 

[0 0 5 2] 9cf, Xr-y/S 7 0 l T~te, It 
fctfSfglXr-yT'S 2 0 1 fcRttfc. WElL/cg 

StSo CintCctD, (LI [1] , L2 [1] ) , (LI 
[2] , L2 [2] ) , -, (LI [i] , L2 [i] ) , 

-, (LI [N] , L2 [N] ) tfff&n*. 40 
[0 0 5 3] ZrVfS 7 0 2T?fi. 3£fiS#J 1 

*tt5S2^ry^S 2 0 2i:l^ac. a+<37f^y 

s 4 o i^fiXr-y/s 4 o 7 iT'«DSaatc<fct), 

[0 0 5 4] Xf'^S 7 0 3T*te. <Y> = Z 
(AXL'1 [i] +B) ^rH-gt^o tit, ZtV/SI 
0 4T?tt. SH^FOfc^KJ^TlHS?-*. 
F0=NXZ (AXLl [i] +B-<Y» /Z (L2 
[i] - (AXLl [i] +B) ) 

[0 0 5 5] Xf-y/S 7 0 5T'te, SHRJtFO 50 
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tffcsffi. 1 ootUi-efttffttf, xr-yfs7 

0 6 fCilA^T*. S»*7-/<y^*«SU Xf'^S 
7 0 1^oT, ±Effia«:*»)igr. £fc. #«JtF 
Otf 1 0 0tt±T*tltf. Xf-y 7 0 2 T*^fe?>n 
fc/<7*-*A, B0fi£*0£$£l,T. Xr-y/S 
7 0 7 tCiStfo 

[0 0 5 6] Xr-y 7S 7 0 7T*fci:, RSSfcttSRS 
^tlfc/^^-^ffl^T, H{ftfJ]?a6 0 3<fcOA 

0 4fcJ;9iSftl.T. B«tttfj¥a6 0 5fr&Htfrr 

[0 0 5 7] 3) E98 tt*BW©£ffl01 

[0 0 5 8] HHfcfci^T. **SSW0*7-B«HB9 

*-*f^#a8 0 2£*9IteSftfc/<7><-*fcg 

-izmtzmmmzmott, mmir^y 

t?>^y*-zmfem8 0 6t, mmvjjy-^ 
v?tm*y*-zmj££m o 6kj: 

si t fessfe t <om^t>^ijy-/ < "j Tftmjrs^ 

g8 0 7K«^U E><7*-*lKR£¥a8 0 6fCj; 

9K£?nrc/^>«-**&ssffla#a8 o 4©saa 
fess»ffx*#a8o i k%«*T*issnT^*. 

[0059] »;09ii, *Hffi^J©*7-liff{|^Sa 
[0060] *ms«o*7-iii«^#iaa8«-T?tt, 

*7-^-yf-6?lll»^A*¥®8 0 1 K«fc»>. ffl&ffil 

©*v-^-y^t, *n^nt j*ns-r*ii<iHi^#a 8 

0 5©S£U^gilfEBrt©fek©i|i*£fr-££;!j7 
-^■y^»JtS^a8 0 7K*fJt^t Uf'yys 
90 1) , Kg^«tiftaafflO*7-^y^i:. Zti 

rtOftfcOffl*^*)**, /W-*fiKJ£¥a8 0 6 

SCfcEiOSHb (Xx>yyS 9 0 2Rt>*S9 0 

3) , mmmy~Ay^itm^mQ7(om^ 

•?feSWIffl©^cfflv^5^v^-^^ffi^U (Xt 

•yys9 0 4) , 6saffla¥a8 0 4Ei»>. 

-*K£?a8 0 2EJ:582£^7^-df%ffl^T. H 
»X^¥a8 0 3J:»)A*L.rc*7-B»^Ofi2Slffl 
«H*g«LT, H*ai^a8 0 5fr6ai^-r* (X 
7^75 9 06) 0 
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[0 0 6 1] CCV, /<7*-*ffiRj£?a8 0 6fcfc 
[0 0 6 2] 

fc«**5-B«ffi#*iaSB&tf»#51 5 

-mmmmmiazm, io 

7") , 6BS«ia?g»uJ:5. /<7*-*K£¥aicJ: 

0&2W«B*S»***7-B«ffi9Ja88B©** 

* "r-f X*<rT 1)6** jfflaSBS * 7-H 

[0 0 6 3] gfc, *SSWO»*S2lC«5*7-H« 

fl^saasiiatf 6 m% * y-mmmmn 30 

R£¥at<fc!)R£<*nfc/<7j<--*fcgcJ£. Jf&flS 
SMtSiStL. *5-/<'y*&?f£»fk\7j¥aT 

#am Rs*i£ffifflHcs^f/<7^-^*sa8^-r 40 
aBBtBa^aoa* u^&ii^Brtc&fcoBflto* 

fctf^lit&;&7-B«©#ffla8BStfrt 
[0 0 6 4] £fc, *BH©W#«3fc«Sa5-B« 

<i#iaasB&tf fs#« 7 icm * y-mmmvmfi 

iiianif, *7-/<y*feSSt»fM^afc*!>. 50 
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BaflO*?-/^**:, *ft«xfcttJS"f*B«tHa 

a©«*£fetf***#BLT, /<5*-*R£?aic 

<kD62HffiB©£«fcffl^*/<7;<-**Rj£U (S 

3XX7 70 , feSSJ&a^afc <!:!>. /<7*-*RS£ 

m#fafr&tMj*s (i4Xf770 efctb/co 

aSBfcfc^T. <jWB#©feifgS*K!££&6iS8* 
-B*fi5fflaSB©*;**^XtfWli&ft*7-B« 

fi^toa»Batf *7-B»fli<wyi*j**««t« c 

[0 0 6 5] Mlc, B*S4C«S*7-BfiM8^ffla 
SfiKJifttf, /<7*-*f?tt¥aE«fcSfftt*S*BL 

4 <: fc*^li6fc*7-B«fi#«i88B* 

[0 1 ] mmmmm 1 k&s^-bwims 

[@2] ^ffl^ij 1 o*7-BBffl*aa8Btc*^Tff 
^na * 7-BflMi€ffla7?ffio«s*ittiH^5KWBi 

CB3] tr*±Ttften*a»fflO*5-/Vy^t* 

n^tucattstsas u^ifg«Brt0fe©«J6*K 

[0 4 ] mmmicz *> mft&mpzmmsmKm^ 
«/<5^-*%twtssaa*i!iiflt*7a-^+-h 

[05] &sa«iao¥B*iWB'r57D-f-+-h-e 

ib 6] *m<Dmm2m5*y-mmmmi& 

[07] s6«sffli2o*7-B»fi#fflaaB»cfett*ft 

[08] *aiO^Bg||3Kff**7-B«M^«ia8 
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B©$$0T'&3o * 1 0 3, 

[09] £ftW30*7-H«m^ffll8WC*5^TfT 10 4, 

bnziiy-mmmmmmmmwtmmm 105, 

T"&3o 6 0 6 

imomi 6 0 7 

1 0 1,6 0 1,8 0 1 *7-/<yf-feHa»flFX* 806 

#S 10 6, 
1 0 2, 6 0 2, 8 0 2 * 
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603, 803 m^kiim 

604, 804 mm&mz® 

6 0 5, 8 0 5 HftUJ^S 

6 0 8, 8 0 7 *7-^7f-»Jta*¥S 
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